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Region Altitude Season SO2Mix. Ratio
Xianghe(nearBeijing) PBL Nov–Feb(2010–2013) 25–35a
Waliguan(QinghaiPlateau) PBL Jan–Dec(2007–2008) 0.7±0.4b
Kaili(GuizhouProvince) PBL Jan–Dec(2007–2008) 67.3±31.1b
Suzhou(nearShanghai) PBL Aug–Oct(2003) 39.2–64.9c
NorthChinaPlain PBL June–July(2013) 12d
PRDregion PBL Oct–Nov(2004) mean:37e
Foshan(PRD) 400–2100m Oct(2004) 102.3–15.6f
NearBeijing 600,900,2100m Aug–Oct(2008) 11.7,11.1,4.9g
Shenyang(NEChina) FT Apr(2005) ≈2h
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Species MeasurementTechnique Abbreviation Rack
SO2 ChemicalIonizationIonTrapMassSpectrometry CI-ITMS 3,4
CO,N2O QuantumCascadeLaserSpectroscopy UMAQS 5
O3 UV-ﬂuorescence EPAL 6
CO2,CH4 CavityRingdownSpectroscopy EPAL 6
H2O DewPointMirror,TunableDiodeLaser CR2, WVSS 3





















































































































































































































































MassRange 20–200 20-200 [amu]
Multipole1Oﬀset -0.80 -0.80 [V]
LensVoltage 9.50 11.00 [V]
Multipole2Oﬀset 30.00 30.50 [V]
MultipoleRFAmplitude 880 960 [Vpp]
























































































































































































































GW-LCycleI 26 12 250
















































































Parameterx Symbol GW-LCycleI DEEPWAVE Error∆x
pressureinﬂowreactor p0FR 50hPa 50hPa 0.5%
totalgasﬂow Φatp0FR 4.6slm 4.7slm 1%
ambientsamplegasﬂow Φsatp0FR 4.1slm 4.2slm 1.7%
O2sourcegasﬂow ΦO2 0.5slm 0.5slm 0.7%
standardgasﬂow ΦSO2 1.5·10−3slm 1.5·10−3slm 1.2%
standardconcentration Cstd 1ppmv 1ppmv 10%


































































































































































































































































































































































































































































































































































































































































































































































UTC Latitude Longitude Altitude Avg. SO2 Max. SO2
[hh.mm:ss] [°S] [°E] [m] [pptv] [pptv]
P1 06.02:00 43.79 169.93 9125 130 240
06.05:30 43.98 170.49
P2 06.20:30 44.85 172.66 9550 260 390
06.25:00 44.77 172.84 10500
P3 06.40:00 44.08 170.77 10950 60 96
06.42:40 43.97 170.45
P4 07.08:49 43.95 170.38 10950 50 110
07.11:47 44.11 170.82
P5 10.14:17 44.72 172.63 9500 80 170















































































































































UTC Nt Latitude/°S Longitude/°E Altitude/m
[hh.mm] step:∆0.1 step:∆0.1 step:∆100
P1 06.05 308 44.0 43.7 169.9 170.5 8500 9500
P2 06.20 252 44.9 44.7 172.6 172.9 9000 11000
P3 06.40 165 44.1 43.9 170.4 170.8 10500 11000
P4 07.10 231 44.1 43.9 170.3 170.9 10500 11500





































































































































































































































































































































































































O3 –20% +115% +31%
CO –14% +26% –4%
























































































































































UTC Latitude Longitude Altitude Avg. SO2 Max. SO2
[hh.mm:ss] [°N] [°E] [m] [pptv] [pptv]
Q1 10.10:01 67.84 19.27 7330 120 345
10.18:40 67.87 17.06 7290
Q2 10.47:03 67.89 11.36 7880 370 680
10.49:46 67.90 12.34 9020
Q3 11.33:01 67.64 24.89 7720 70 180
11.41:16* 67.72* 22.88* 5570*
Q4 13.44:11 68.71 24.69 5480 70 150
13.58:24 69.41 28.05 6120
Q5 14.49:38 69.19 15.82 7900 140 490
14.53:50 69.31 17.19 9221
Q6 15.08:11 69.34 22.59 9210 80 160
15.10:31 69.34 23.50 9200
Q7 16.02:32 68.84 18.78 8280 490 1020
16.04:10 68.70 19.03 7310
Q8 16.11:17 68.33 19.80 3280 130 730








































































































































































UTC Nt Duration Latitude/°N Longitude/°E Altitude/m
[hh.mm] [h] step:∆0.1 step:∆0.1 step:∆100
Q1 10.10 144 –192 67.8 67.9 17.0 19.3 7200 7400
Q2 10.45 336 –216 67.8 67.9 11.3 12.4 7800 9100
Q3 11.40 1584 –216 67.6 67.8 22.8 24.9 5500 7800
Q4 13.55 2916 –216 68.7 69.5 24.6 28.1 5400 6200
Q5 14.50 960 –216 69.1 69.4 15.8 17.2 7800 9300







UTC WCBcriterion PBLcriterion initialized resulting
[hh.mm] [hPa] [m] #trajectories #trajectories
Q1 10.10 500 PBLheight 144 2
Q2 10.45 500 PBLheight 336 1
Q3 11.40 500 PBLheight 1584 263
Q4 13.55 500 PBLheight 2916 385
Q5 14.50 400 2500 960 2












































































Figure4.31: Trajectoryanalysisforobservations Q6during GW-LCycleI:a)
72backwardtrajectorieswithadurationof720hours,initializedat03Decem-
ber201315.10UTCforLongitude:22.5–23.6°E∆=0.1°;Latitude:69.3–69.4°N,
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